





























ZX Spectrum 
20 Programs £6.95 


The ZX Spectrum has brought advanced 
computing power into your home, The 
Cambridge Colour Collection, a book of 
20 programs, is all you need to make it 
come alive. 

No experience required, Simply enter the 
programs from the book or load them from tape 
(£2.95 extra) and гип, 

Amazing effects. All programs are fully 
animated using hi-res graphics, colour and sound 
wherever possible. 

Entirely original. None of these programs has 
ever been published before 

Proven Quality. The author already has 30,000 
satisfied purchasers of his book of ZX81 programs. 


Hours of entertainment 
@ LunarLanding, Control the angle of descent 
and jet thrust to steer the lunar module to a safe 
landing on the moon's surface. 
€ Maze. Find your way out from the centre of a 
random maze. 
€ Android Nim. Play the Spectrum at the 
ancient game of Nim using creatures from outer- 
space. 
€ Biorhythms. Plot the cycles of your 
Emotional, Intellectual and Physical activity. 
Some would say this is not a game at all 


Improve your mind 
€ Morse. Acomplete morse-code training kit. 
This program will take a complete beginner to 
ВА.Е, proficiency. 
€ Maths. Adjustable to various levels, this 
program is an invaluable aid to anyone trying to 
improve their arithmetic. 


Run your life more efficiently 
€ Home Accounts. Keeping track of your 
finances with this easy-to-use program will 
enable you to see at a glance where the money 
goes and plan your spending more effectively. 
€ Telephone Address Pad. Instant access to 
many pages of information. 
€ Calendar. Displaysa 3 month calendar past 
or future, ideal for planning or tracing past 
events. 






























ORDER FORM: 

Send Cheque or P.O. with order to: 

Dept. F., Richard Francis Altwasser, 22 Foxhollow, Bar Hill 

Cambridge СВЗ ВЕР 

Please send те 

О Copies Cambridge Colour Collection Book only £6.95 each. 

О Copies Cambridge Colour Collection Book & Cassette 
£9.90 each 


Name: . 


Address: 












BERKHAMSTED'S 
COMPUTER 


Chrisalid - some: 

Watch this space for the real 
computer BARGAINS every week: 
EPSON МХ80М £355+VAT — EPSON 
МХ80 tractor only 








£315+VAT ч 

МІС20 at | Е 
£173+VAT_ I. Е 
VIC cass ае” 





unit £39+VAT — range "CALL 
of VIC software. E helene 


11 x 9% fanfold paper 
at £16.50 per 2000 sheets 


GENIE 1 & 2 @ £289+ 
VAT — All GENIE mods 


















expansion/disks/mem. 
CUMANA disk drives at £199 single 
and £369 double — І 
9" 12MHz monitors for | 
only £99+VAT (metal). ` 
OFFICIAL DEALERS FOR: х 
Nascom, Genie, Cumana, Vic, 
and lots more — RING US NOW on 
BERKHAMSTED (04427) 74569 or 5704 
13 HIGH STREET 
VISA BERKHAMSTED HP4 2HY 
--- HERTFORDSHIRE 





NUMBERS 


MAKE SURE OF A 


REAL COLLECTORS’ ITEM — 
THE FULL SET OF PCW 


We will mail any of the numbers you're missing 
from Issue 1 to the latest — for just 50p an 
issue, including p & p. 


Send cheques/Postal Orders to: 


Back Numbers 

Popular Computing Weekly 
Hobhouse Court 

19 Whitcomb Street 
London 

WC2 7HF 
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Subscriptions. 

You can have Popular Computing Weekly sent 
to your home: the subscription rate is £19.95 рег. 
year, for addresses in the UK, £37.40 overseas. 


How to submit articles. 
Articles which are submitted for publication 
should not be more than 1000 words long 

АЙ submissions should be typed and a double 
space should be left between each line, 

Programs should, whenever possible, be 
computer. printed. 

At present we cannot guarantee to return 
every submitted article, зо please keep а copy. 





Accuracy 

Popular Computing Weekly cannot accept any 
responsibility for any errors in programs we 
publish, although we will always try our best to 
make sure programs work. 
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Editorial 


The future of home computers lies іп 
telesoftware, according to Nigel 
Searle, head of Sinclair's computer 
division, That is а bold, not to say 
prophetic, statement, considering the 
conspicuous lack of interest so far 
engendered by Prestel, Ceefax, Ога- 
cle et al. 

Certainly, the development of a 
low-cost Prestel adaptor (PCW July 
29) would make а telesoftware 
scheme financially feasible, But, what 
benefits would it offer to the user? 

The most obvious benefit is access 
to an extremely large data base. This 
would be useful for both educational 
and business applications. 

Another benefit is immediacy. Prog- 
rams and other information transmit- 
ted via Prestel can be constantly 
updated. 

A further benefit is the possibility of 
interaction with other users. It would 
be possible for clubs and individuals to 
contact each other over the air. The 
first CB micro may yet appear. 

But, if telesoftware is to be а suc- 
cess, systems such as Prestel will 
have to be a great deal more user- 
friendly than they are at present. 


Next Week 





Survival in post-holocaust London 


means gang warfare. Can you lead your, 
теп to victory? You'll find out in 
Street Alley — a new game for Vic20. 
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омей. Cambria 

2Х81 (16K, FREE PROGRAM). Send 
‘cassette and sae to Nick Godwin, 4 
Hurkur Crescent, Eyemouth, Berwick: 
shire. 

ВВС MICRO GAMES. Cassetto A 
(Models А 8 В): Space Invaders 
(machine code) Breakout — 
£5 (inc). Cassette В (Model B only) 
Pacman (machine code) 30 Maze — 
£5 (inc). Both cassettes lor £9 (inc) 
From B. Cridland, 8 Bowness Avenue, 
Fleetwood, Lancs, FY7 ВРА 


ЕР. The Program Enhancement 

or the 2X81 (16K). 7 tantas- 
tic new features for your basic prog- 
rams, Only £5.95 trom Н. & Я, SOFT- 
WARE, 34 Bourton Road, Gloucester 


РЕСМАН & SKYSCRAPER CAPER. 
таре 4, high resolution graphics tor 
‘standard Vic20 £3 or sae lor games 
valable. M. Gardiner, 103 Holmes 
Chapel Road, Congleton, Cheshire 


ZXM CONSOLE £17.50, case £27 50, 
"securely mount computer, RAM, prin 
ler, recorder. No disconnections. Sae 
ZXbS, 14 Brookld Gardens, Ryde 
0983 65897. 











“| BBC DISASSEMBLER. А! the toa- 


tures of more expensive disassemb- 
бгз, runs in less than 4K, relocatable, 
£3.00 inclusive. Send cheque for quali- 
ty cassette and full instructions to P 
Mapstone, Stanhope Road, London М6 
БАЈ. 


ВВС SUPER STARTREK for Model 8. 
All the features of regular Startrok pius 
‘extra asteroid storm and others, £4 50. 
T. Sato, 378 New Cavendish Street, 
London, WIM BJR. 


2Х81 VIDEO INVERTER PCB. Dis- 
plays sharp white characters on solid 
‘black background screen. Kit £4, built 
£5, wil fit inverter £7.50 (includes VAT 
+ P&P, instructions). Send cheque/PO. 
to D. Fritsch, 6 Stanton Road, Thelwall, 
Warrington, Cheshire, WA4 2HS. 


2X81, metal case, full keyboard, 16K, 
lots of tapes and books £90. Phone 
Coventry 591935. 


VIC20. 24K RAM, cassette unit, prog- 

rammers aid + Ratrace cartridge, plus 

‘ther software and books, £295 ono, 

021-747 4752. 

SHARP PC1211 with printer and recor- 

det, £109. Barry. 01-434 1365, 

281 16K with real keyboard, number 
алд new case, various program- 

mes, £120 ono. 0895 51690. 


АТОМ 12K + 12K FP, Rom, Toolbox, 
psu, 5 books, 16 cassettes including 
Chess, Galaxian. All issues of “The 











эз, mus. таба. gaming, 7 lo 
hates. al on one cassette Tor 16K or 4K 


спи 
ONLY £4.00 inci. UK рар 
‘AUTOMATA LTD 
65 OSBORNE ROAD 
PORTSMOUTH POS 3LR 


ZX USERS 


доп the National ZX Users Cub, and 
make the most cl your 281, Spectrum 
ог ZX80. Fach mont we pubis the 
‘magazine INTERFACE. which contain a 
hosi of programs for each machine, as 
жей аз mernbers-oniy ors Мане. іре 
мас: acaresses and moro Мей ano, 
hei you win yout Paroware or program 
‘mung problema Jom tna country x largest 
‘Users cub £1 gets you a sampla copy of 
INTERFACE and М clu datas 
National ZX Users Club. Dept РС 
4445 Earls Court Road 
London W8 SEJ 








"STOCKTAKER" provides compro- 
hensive stock control and valuation 
facies lor the 2Х81, £6 50 to D. С. 
Roberts, 107A Royal George Road, 
Burgess НИ, Sussex, 

SPECTRUM WORD PROCESSOR. 
On-screen editinsert, replace, scroll, 
word-wrap, justification, double-space 
print, fie-handiing — cassette and in- 
structions, £15. Brian Hebbos, ба New- 
lands Avenue, Southampton, 

TRS-00 16K level | cassetto recorder, 
green screen VOU, covers, games, 
books. magazines (hardly used), £320 
ono. Ring Mike: 061-764 7212. 


SPECTRUM GAMESTAPE 1, includes 
Invaders, Othello, Combat, 3D 0 & Xs, 
‘Adventure, each with. programming 
hints and tips, ай for only £4.95. Kevin 
Porter, 2 Grove Road, Bristol. 

ZX SPECTRUM 48K, now (two weeks 
old), cash needed, so ring Jeff with 
otters on Orpington 70428 evenings, or 
01-689 222 days 


SPECTRUM GAMESTAPE 1: in- 
‘ludes Invaders, Othello, Combat, 30: 
О а Xs, Adventure, Each with prog- 
ramming hints and tps. АН for only 
£4.95. Kevin Porter, Raglands, 2 
Grove Road, Bristol. 


MZ-80K GAMES/UTILITY CASSETTE 
COLLECTION. Soling at £3 each. Lit. 
SAE. 38 South Parade, Bramhall, 
‘Stockport. 

MZ-80K SOFTWARE. Sond SAE lor 
details. D. Adams, 91 Samuel Lewis 
Flats, Amhurst Park, London N16, 


ZX PRINTER. Unused, fts 2Х81 or 
‘Spectrum, £45. Stevenage 69612. 


VIC20 (UNEXPANDED). Four fantas- 
ic games: UFO, Alien, Destroy, Pon- 
toon, £3.95. D. Spencer, 230 Low 
Grange Avenue, Bilingham, Cleve- 
land. 


2X81 16K. New B&W portable TV, 
£110. Tel: Chris, 01-394 0458. 


SPECTRUM PROGRAMS WANTED. 
Earn 40% royalties. Send software on 
cassette plus details to: Popular Soft- 
ware, 15 Nottingham Road, Barrow- 
Upon-Soar, Leicester LE12 BHZ. 


ZX8 16K, tapes, Sinclair manual, £75, 
Те: 01-554 9076, anytime. 


‘SPECTRUM GRAPHIC GAMES, now 
available. SAE details: Mike O'Neill, 5 
Castlefields Road, Cheltenham, 
Gloucester 6152 6YW. 


VIC20, 5 months old, as new, plus ВК 
Ram, datassette, Vic-revealed, manu- 
al, 10 programs, £189. Telephone Bris- 
tol 876322. 








BBC MICRO. Keep it covered. Quality 
polyester/cotton microcover, fawn, £3. 
5. Aldridge, 2 Boston Close, Culcheth, 
Warrington МАЗ ALW. 


VIDEO GENIE 16K, complete with 
cover, leads, mags, books and pro- 
grams, £210. Cambridge 872080. 


VIC20, plus datassotte, ВК Ram, su- 
ls 'Starbatt 





£415 — sell for only. 
ВВС енот! Phone 752162, 


VIC20, ВК, plus cassette uni, tapes, 
manuals and books. Worth £300, wil 
‘accept £220 ono. Telephone 508 4915. 


VIC20 COMPUTER, Aron expansion 
unit plus id, cassette recorder, car- 
iridgos. BK Ват, ‘superexpandec, 'Su- 
Der Lander, "Road Race, joystick, 
Intro to Basic, 5 games cassettes, 
Book: Ме Revealed Wil sell together 
for £380 or separately, Ring Southend 
(0702) 66742 for prices. 


ZABA with 16K RAM and printer, sott- 
Ware and Books. £110 ono, 22 Nursery: 
Close, Shoreham , Sussex afer 6 pm. 


281 16K with Defender, Asteroids. 
Cheap at £80. Frinton 2461 

BBC SOFTWARE (both models) 
Cave-Trails, MinlAdventure, colour, 
‘sound and many hazards, 62.50 inclu- 
sivo. S. Linter, 80 Gravesend Road, 
‘Strood, Kont 

VIC 1515 PRINTER + PAPER. Nevor 
‘used — stil in box. Bargain, £215. Tel: 
Chepstow 5058 anytime, 

2581, Sinclair buit 16K RAM pack, 
‘Sinclair cassettes numbers 1. 2, 3 and 
4. Ми working order, £70, 0634 
363319 evenings. 


‘SPECTRUM SOFTWARE. City bom- 
ber, colour, sound, animated graphics, 





XM, "Basic Extra” input (flashing 
‘cursor, prints on screen), read, restore, 
data, autoscroll routine (prevents 
errors), £4. M. Whitfield, 66 Bramble- 
bury Road, London SE18. (SAE for 
details). 


SHARP MZBOK 48 K, only five months 
old, £395 ono. Price includes £100- 


Road, Bushmills, Co Antrim ВТ57 8YJ. 


281 with 16K RAM pack and d'Kiro- 
пе graphic ROM, £100 ono. Phone 
0953 860723. 


SWAP CYBERNET BETA 2000, 
channel С.В. for 2Х81 16K. Tel: Fleet- 
wood 4045. 


281 16K, + 3 tapes + 2 books 
‘mags, under guarantee, £80, Tel: 06 
707 3493, 


Š 


2. 








тек ZX SPECTRUM ек 
'SPECMAN 


Packman, Pim, Gobbi, ешн und 
NOW FOR THE SPECTACULA 
2х SPECTRUM 
‘SPEOMAN 
“rue arcade dapi, Fast dar. Мы order 


1550 ple w 
Seth sort? wau.enorr ave, 
COUNTES NORPE, 
инст иш за. 

(БАЕ or ZX catalogue) 











ZXB 16K JACKPOT. Fruit machine 
rogram, 15 symbols in view, ful 
Borean graphics, holds, nudge feature, 
nudges up/down, collectigamble on 
‘nudges and wins, 52 winning combina- 
tions. Cassette £4.95. Р. б. Сив, 4 
Stanwell Road, Ashford, Middlesex 
TWIS ЗЕЯ, 


МІС20 CASSETTE UNIT. Several 
‘cartridges, books including МС Ro- 
‘vealed, £50 о! programs worth £450, 
Wil accept £350 ono, Tel: 0656 50696. 


VOLUME ONE (1981) “Your Compu- 
tor" issues wanted. lan Kirk, Blackpool 
27612. 


TANGERINE MICRON, 10K basic, 
Xbug, toolkit, BK RAM. Many games 
plus ull documentation, £260. Те: 
‘Statford 665360 after 8.00 pm. 





VIC20 EXPANSION 16K (Atron Micro) 
brand new. Plus Star Quest adventure 
‘game. Unwanted git, £65 опо, Tel: 
бав 4000, 


ick Numbers 






a real collect 
т full set of Popular 
Computing Weekly. 


We'll тай any of the numbers| 
„уе missed. from issue 1 
to the latest— for just 50р an 
issue, including P&P. 
icheques/postal orders Io; Back 
Popular Computing Weekly 
‘Court, 19 Whitcomb Street, 
ndon WC2 7HF. 










ZX81 KEYBOARD BLEEPER 
IMPROVES KEYBOARD CHEAPLY 
FITS INSIDE 
Simple plugin, по soldering connections. All 
pormal and sited keys now bleep £8.98 

includes instructions 
‘T-Shirts black with Red Sinclar 2X81, Ава 
теше “2Х Spectrum’ 
‘Ses 24 10 44 in 03.26. 
‘Sweat shins as above £5.99, 
Load Programs trom cassete first tim 





DONT FORGET LONDON ZX 
MICROFAIR, AUGUST 21. 
FULCRUM PRODUCTS, DEPT W, 
WILLSIDE, STEEP LANE, FINDON 
М. SUSSEX 8814 ОР 














POPULAR COMPUTING WEEKLY 











News Desk 


Enter Sony with a 
video-linked micro 


SONY has made its long- 
awaited entry into the micro 
market with the new SMC-70. 

The machine, with an 
optional video disc interface, 
is intended both for conven- 
tional computing and video 
applications. 

The SMC-70, an 8-bit micro 
based around the Z80A рго- 
cessor, features 64K Ram, 16 
colours and hi-resolution 
graphics. The machine uses a 
version of Basic designed by 
Sony and the CP/M operating 
system. 

It is the first micro to be 
designed specifically for use 
with a video disc player. 








в1-эза 





Selected information can be 
lifted off the Sony video dise 
system and displayed — its 
format and content being de- 
termined by the user. The 
main application of this will be 
an educational one, being well 
suited for presenting all types 
of learning material. 

To ensure that this video 
facility is useful the SMC-70 
has advanced graphics capabi- 
lities. The 16-colour mode will 
display either four pages of 
160 x 100 pixels or one page 
of 320 x 200 pixels. The hi- 
resolution. black-and-white 
mode will display a page of 640 
X 400 pixels, 





> 


9807, 


Sony's SMC-70. microcomputer with dual disc-drive unit. 


Other facilities include cas- 
sette, IEEE and RS232 inter- 
faces, floppy вс control unit 
(for Sony's Jin micro- 
floppies), light-pen input and 
battery back-up unit. 

Among the expansion op- 
tions are a 256K cache disc 
шай and a 256K-IM 16-bit 








CPU adaptor unit 

The SMC-70 will go on sale 
in the US in September. The 
basic model will cost around 
£750 but a complete system 
will cost nearer £2500. 

At present Sony has not 
announced any plans to sell 
the machine in the UK 








Primary schools 
get a £9m 
micro boost 


KENNETH Baker, Minister 
for Information Technology, 
d details of the 
"s £9m “Micros іп 
Primaries" scheme. 

Under the plan, the govern- 
ment will contribute half the 
cost of putting a micro- 
computer in Britain's 27,000 
primary schools. The other 
half of the 
local educa 
parent/teacher associations 
and local interest groups. 

Only three micros are eligi- 
ble for the scheme — Sinclair's 
48K Spectrum, Acorn's BBC 
model B with disc interface 
and Research Machines Link 
480; 

Each micro is available with 
а teacher training package 
Two teachers from each parti- 
cipating school will be те- 
quired to attend a short course 
ой the use of micros in primary 
education 

The scheme, which will run 
from October 1 this year to the 
end of 1984, is an extension of 
the existing secondary schools 
grants system. Т 

Some 5200 secondary 
schools have benefited so far, 
to the tune of £3m. 

“Our objective is to enable 
teachers to get started in giv- 
ing all young pupils — the Пме- 
to ten-year-olds — experience 
with technology,” concluded 
Kenneth Baker. 




















Ала they're of . 


THE first Sinclair Cambridge 
half-marathon, held on July 
18, has been won by lan 
Thompson. 

The former British, Euro- 
pean and Commonwealth. 
champion completed the 
course in Ihr Smins 17secs. 

Of more than 1300 hopeful 
competitors exactly 1000 
finished the 13.1-mile route. 
The race, sponsored by Sinc- 
lair Research, was the first of 
its kind to be included in the 
‘Cambridge Festival Calendar. 


Clive shows his pace 
in Cambridge race 


Clive Sinclair and Nigel 
Searle were among the large 
contingent of Sinclair staff tak- 
ing part. 

Clive finished 699th in a 
time of Ihr Simin 4lsec. 

The three-lap race through 
the streets of Cambridge was 
organised by the city council in 
conjunction with the Festiv: 
Cambridge City council's 
Brian Allinson said: "We were. 
particularly delighted with the 
very festive crowd which 
gathered around the course," 





Unemployed to learn computing зкШв 


AN Information Technology 
Centre has opened in Cam- 
den, London. 

At the centre, the first of 10 


soon to be opened, 50 unem- 
ployed school-leavers each 
year will be taught a range of 
computing skills. 





Hitachi at IBM 
secrets hearing 


HITACHI has announced its 
intention to “voluntarily 
appear" before a US court to 
hear charges relating to the 
ІВМ secrets case. 

It is alleged that nine 
Hitachi and four Mitsubishi 
employees were involved in 
illegal purchases of stolen IBM 
computer secrets. 

Both companies deny that 
they acted illegally. 

Hitachi itself and its nine 
employees in Japan have ге- 
ceived summonses to attend 
the hearings. These orders 
issued by the US Embassy in 
Tokyo were delivered by 
Japan's Foreign Ministry. 

Мо Hitachi executive В ex- 
pected to attend the hearing at 
the North California district 
court in San Jose, Тһе сот» 
pany will be represented by 
опе of its US lawyers. 

A spokesman for Hitachi 
has said that it will "in no way 
interfere" with the decisions of 
its nine employees whether or 
not to attend the San Jose 
hearin; 


Spectrum game 
QUICKSILVA has now pro- 
duced its first Spectrum soft- 
ware game. 

Space Intruders costs £5,95 
and is available from Quick- 
silva at their new address — 92 
Northam Road, Southampton. 

Further 05 Spectrum cas- 
settes are to follow shortly. 
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COMPUTING ` 


2 €7.25 





An exciting new Commodore 
peripheral 


Ownorusea Petor a Vic? advice on how to make the most of your 
Fed up with being ignored by all the computer, whether you use a Pet of a Vic. 
traditional monthly magazines? Each issue covers a host of applications 
Fed up with listings, which are toosimple - software, hardware, machine code, games, 
or simply do not work? business use - whatever it is you'll find it in 
You need Commodore Computing, thenew Commodore Computing. 
monthly magazine. Commodore Computing If you want to learn more about your 
is published by Nick Hampshire, author of computer, take out a subscription to 
The Pet Revealed, Pet Graphics, A Library Commodore Computing. 
Subroutines and The Vic Revealed. That's the only way to getit, and get it 
Each issue ís packed with advanced straight. 


Send £12.50 for1year's subscription (10 issues) to: 


Commodore Computing, 
Magsub, Oakfield House, Perrymount Road, Haywards Heath, Sussex RH16 ЗОН 


POPULAR COMPUTING WEEKLY 

















Hey! Where’s 
ma Spectrum? 


t is nine weeks today sin 

sent off my order for a Š 
lair ZX Spectrum, It is seven 
weeks since my cheque was 
cashed. 

If, as appears in a recent 
edition of your mi 
17,000 Spectrums 
ordered at an aver 
say £145, then 
holding on to 
people's money. The inte 
accruing at Building Soc 
Rates, say 13 per cent, for a 
seven-week period is over 
£43,000, 

With £10m profit and an 
additional £43,000 of our 
money, the least 1 would have 
expected would be a letter of 
explanation. 

Michael Diambnd 
20 Thorncliffe Gardens 
Glasgow 041 2DE 


Another Beeb fan 
bytes the dust 


Трап god that PCW has got 
nearer the truth about BBC 
computer deliveries after the 
totally fallacious story of June 
10 that “Acorn had cleared its 
backlog of orders", My order 
of November 28. 1981. is still 
outstanding, even though it is 
а re-order of a requisition 
made the previous June 
Frankly, Г don't call а year’s 
“clearing the backlog of 
orders” 

Í won't bore you with the 
tale of frustrating phone calls 
trying to get information. nor 
of the sadly lacking “customer 
relations" on Ше part of а 
number of Acorn representa- 
tives. John Coll did offer to 
help back in February, when 
there was a need to use the 
BBC computer to consider its 
use in a £16,000 computer 
package for the local compre- 
hensive school. Sadiy, the 
sales department were una- 
ware of the offer when 1 
phoned them in a fit of frustra- 
tion in Мау, 

In response to their request 
to send a copy of John Coll's 
letter. so that they could know 
what was going on, they sent 
me a cyclostyled form to con- 














ge price of 
ive Sinclair is 
465m of other 





















Letters 


write to Letters, Popular Computing Weekly, Hobhouse Court, 19 Whitcomb Street, London WC2 ` 


firm delivery in “June/July”. 

The local computer commit- 
tee met last month to consider 
its deliberations. By this time 
the school had had а visit from 
the Acorn caravan to demon- 
strate the Econet system. It 
didn't work. even though it 
stayed in the school for over a 
week. We were told that there 
was а fault in the network 
using BBC computers which 
had yet to be solved. 

In response to a reminder 
that a rather important order 
was involved (from the 
school's point of view. at 
least). Acorn's representative 
replied that £16,000 was 
"peanuts" to them. 

1 was appalled with this atti- 
tude. How insignificant an 
order for a mere one-off com- 
puter must be, Other custom- 
ers beware! Frankly, even if 
the problem is only a duff 
cassette recorder, any reput- 
able firm should surely show 
concern, 

Our committee showed its 
concern by confirming an 
order for the latest Nascom 
System. It actually works and 
will be installed in July, De- 
spite my firm advocacy for the 
Acorn BBC computer 
throughout the committee's 
deliberations, 1 could not 
maintain my support when the 
company's confused state pul- 
led the rug out from under 
their own feet, 

David Tall 
21 Laburnum Avenue 
Kenilworth CV8 2DR 


While another 
getsa bit miffed 


Огей not the only frus- 
trating element іп pur- 
sing your magazine is that 
you are too biased to 2Х81 
and Vic (see PCW July 15), 

‘Owning a BBC micro. I feel 
really “had” by the now 35р 
price tag. So how about fair 
shares for all, or are you paid 
by the 7Х81 reference 













Carleton-le-Moorland 
Lincoln 1.М59 HI 

If you look at PCW July 22, 
you will see that we are not 
biased against the ВВС micro. 
‘That issue contained a cover 





story (Voyager on BBC) and 
three Open Forum programs 
written specifically for the 
BBC micro. 

However, there are approx- 
imately 300,000 2Х818 іп the 
UK as against some 20,000 
BBC micros, While we try to 
provide a balanced coverage of 
different micros, we also try to 
reflect the interests of our 
readers. 


Pope в unfair 
competition 


aving read the article in 
PCW June 24, regarding 
the first ZX Fair to take place 
outside London, 1 feel (like 
many ZX users in the north) 
that | must comment on the 
reasons for the attendance 
being “down to few more than 
2000 for the two days". 

First of all, having spoken to 
users who did not even know 
the show had taken place, 1 
feel that the publicity was very 
poor. The only advertisement 
T have seen for the show was a 
small advertisement for one 
week in your own magazine. 
There was no mention of it in 
Sinclair User which 1 ат sure 
many ZX users read. 

Secondly, it was unfortu- 
nately held on the worst 
weekend of the year, when, 
‘owing to the once-in-a-lifetime 
visit of Pope John Paul II there 
was no parking in a S0-mile 
radius of Manchester (а slight 
exaggeration, but I am sure it 
did not help) 

As one of the 2000 or so 
who attended the fair, may 1 
please say do not let it put you 
off holding another one in the 
future, We thought it was su- 
рег. only next time let more 
people know about it. 

5 Metcalfe 

21 Sherwood Avenue 
Radcliffe 

Manchester M26 OLE 


Upon the merits 
of competition 


е Mr Robert Lober's 
slight criticism of the ZX 
Spectrum in PCW July 1. may 
1 reply on behalf of many of us 
waiting for our Spectrums to 
arrive. 
Even the novices to the 
computing field. myself іп- 








cluded, probably accept that 
the BBC micro is indeed a fine 
computer with many good fea- 
tures, and that many people 
would like to own one. But, he 
has answered his own com- 
parison query by stating that 
his satisfaction has been met 
by the expense of £600. 

Bearing in mind the basic 
16K Spectrum is only £125, 
one does not seem to get much 
extra value for the additional 
£475, Also, how kw? new- 
comers can afford this kind of 
money, however advanced the 
equipment may be? 

Having said that, is not the 
BBC micro model В approx- 
imately £400, if you can get 
‘one that is. 

While writing, could I 
perhaps make a suggestion to 
the editorial team, Could you 
make your competitions ауай- 
able sometimes to those of us 
not yet able to invent prog- 
rams? There are many of us 
who buy your magazine who 
would like to enter these com- 
petitions. 





Robin Window 
18 Easthams Road 
Crewkerne 
Somerset 


Good news from 
the Beeb, at last 


‘ust a line to send my apolo- 

gies to your news editor 
concerning your editorial on 
Асогп' backlog, | accused 
him of not getting his facts 
right when, in point of fact, it 
was me who had the facts 
wrong. 

Even though the girls at 
Kettering's telephone depart- 
ment told me that my expected 
delivery date was September. 
and that they had not cleared 
their backlog, yesterday my 
BBC micro was delivered. 
Once again, I therefore apolo- 
gise for the comments I made. 

May I also compliment you 
оп a very interesting and topic- 
al magazine which 1 now sub- 
scribe to every week. 

F Wright 

7 Eastbourn Street 
Lincoln 
Lincolnshire 


Please keep your letters as 
brief as possible. 
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Hanter- 


5 the moon slipped behind a cloud, a 
lone figure tell silently from the plane. 
Suddenly a parachute blossomed and the 
plane banked away sharply. 
The soft velvety landscape of dense 
Amazon jungle drew nearer with upper 



















A new game tor Spectrum 
by David Lawrence 


branches and creepers apparent more 
than 80 feet above the ground. 

This lush cushion rushed up as the 
intruder crashed into the trees. Painfully 
suspended on the lines from the ‘chute, 
the suffocating heat engulfed him as bran- 
ches closed overhead. 

A quarter of a mile away, the small 
supplies package broke through the green 
surface and fell to the ground. Immediately 
it began sending its radio signal so that the 
killer could be reunited with his weapons. 

In Сама, the arrival had not gone 
unnoticed. 

Zironas turned to Epa "Не is with us" he 
sald. "We have no choice now. You must 
go, and go quickly.” Epa nodded, stern 
faced, and Zironas continued: "Не comes 





with evil intent. Though it offends our code 
to send you, we can do nothing else. 

“И he comes to kill, he will be killed. In 
these times any measures become 
acceptable. One orders actions, without 
second thought, that before would have 
seemed too appalling to contemplate. 

"But it must be, Our country has lived in 
peace for 40 years now — and we will ки 
to keep it so. 

Zironas turned away, gesturing that Epa 
should make ready to leave. 

Epa knew her mission would not be 
easy. The conditions in the jungle ren- 
dered most of her training useless, The 
assassin would be impossible to track 
down and unpredictable in his movements. 

Epa knew her adversary would be as 
well versed in jungle survival as herself. 
She returned grimly to her quarters and 
began to make her final preparations. The 
search was on. 

Full instructions for playing hunter-killer 
are given in the program. 
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PCW has negotiated а special discount offer on four of 
the top games cartridges for the Commodore Vic20, The 
cartridges are manufactured by Audiogenic. 


SAVE £7 on Renaissance 

PCW price £17.99 (List price £24.99). 

Renaissance is the ultimate Othello package for the Vic20. Use 
joystick or keyboard control to play against the Vic. There are 
eight levels of play. During the game you can change sides and 
playing level, take back moves, set up and play special games. 
You can even save and recall whole games to and from 
cassette. 


SAVE £7 on Meteor Run 


'PCW price £17.99 (List price £24.99). 


10 


in Meteor Run you must pilot your spaceship through the 
Meteor belt, blasting your way through the rocks and Alien 
saucers. Similar to an Asteroids game it includes an early 
warning radar display. 


SAVE £7 on Spiders of Mars 

PCW price £17.99 (List price £24.99). 

In Spiders of Mars you are a trapped fly. You must shoot your 
мау across Mars avoiding the dreaded Spiders and the other 
flying creatures. Accompanied by classical music. 


SAVE £3 on Cloudburst 


PCW price £16.99 (List price £19.99). 

In Cloudburst you must save the Earth from the downpour of 
Acid raindrops and the invasion of the mutant Cloud Hoppers. 
‘Speed and skill are essential. With original music and ten levels 
of play, 


. . in medieval days, there were 
dark, mysterious Forests, and within 
these Forests there lived mythical 
monsters called DRAGONS. 


Now in 1982 when buying a 
computer you enter a technological 
Jungle; here within this jungle you 

: will also find Dragons. But these 
Dragons are no myth. 


E 


То have these top cartridges sent to your home all you have to 
do is fil in the form below and send it off to Popular Computing 
Weekly. 


Discount Club Order Form 


‘Quantity 





Canrdge 
Renaissance. 


Price 








Meteor Run 





‘Spiders of Mars 














Cloudburst 











Total £ 


| enclose а cheque, made payable to Popular Computing 


Weekly Discount Club, for £ ..... 
Мате... 
Address. 


Ali prices are Inclusive of VAT and postage. 


‘Send this order form to Popular Computing Weekiy, Discount Club, Hobhouse 
Court, 19 Whitcomb Street, London WC2 7НЕ 


in th price range it 


Ай this for the unbelievebiy low price of 
Wei a conventional QWERTY Keyboard. 


‘only £109.50 ine. VAT. рин £3.00 p. & P. 


Computers for All 


72 NORTH STREET, ROMFORD, ESSEX. TEL. 0708 75286: 


‘Dragon 32 © £198.80 е. 
rapes Jott nais pe 
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Breathing fire 
into the 
Mettoy Dragon 


David Kelly visits the 
Patscentre and talks to the 
designer of the Dragon 32, 


The Patscentre is а unique development 
facility. For each client they draw on 
‘expertise in many disciplines in order to 
produce an innovative and competitive 
product. 

From the car park the building is invisi- 
ble. Nearing the top of the steps the long 
workshop suddenly emerges. It is low- 
lying and futuristic. 

Inside, primary-coloured tubular steel 
railings and plants vie for attention. Every- 
опе carries an identity card and a bleeper. 

It is in this environment that lan Thom- 
son Bell conceived and developed Met- 
toy's micro, the Dragon 32. 

Mettoy's brief was precise. lan began 
work on the project in October 1981. The 
first prototype was demonstrated to the 
Mettoy board by Christmas, The Dragon 
should be on sale in the shops from 
August 2. 

Jan is not unused to working to such tight 
schedules, That is what the Patscentre is 
about. At any given time he can be working 
оп up to three such projects, each at 
different stages of development. 

He explains how the design of the 
Dragon progressed: "We chose Microsoft 
Basic because the timescale dictated an 
off-the-shelf interpreter. The 6809 chip 
was selected because it is the best 8-bit 
processor. 

“As tar as the CPU is concerned, the 
design was relatively straightforward, With 
the 8-bit, the SAM chip and the 6847 you 
have virtually a home computer in three 
chips, 

“The difficult parts of the design were 
the Microsoft driver and the video conver- 
Sion." 

The Microsoft driver was developed by 
Duncan Smeed at the University of Strath- 
clyde, 

“When Duncan brought it down,” said 
lan, “we tried to find out why it was so 
slow. After all, the 6809 is very fast. 

“We looked at the Tandy TRS-80 which 
also uses the chip and found that it too was 
comparatively slow. On the first version we 
designed a For/Next loop from 1 to 1000 
which took two seconds to run. 

“At first we thought it was because the 
Microsoft Basic was in some way cross- 
assembled from the 280 Basic. Then we 
thought it could be a problem with the 


Dragon designer lan Thomson Вей 


internal clock. Neither proved to be the 
с 








'We looked а the amount of time spent 
scanning the Keyboard, О! the 2ms spent 
in each run of the loop, 0.7ms was spent in 
the keyboard checking that keys such ав 
Break had not been pressed. 

"We tackled it as a logic problem. 
Instead of scanning each key in turn, we 
designed it to check И any key had been 
depressed. This speeded up the software 
considerably — that is why the Dragon is 
зо quick." 

The problem with the video side of the 
circuit was that the SAM chip gives an 
output compatible with the American tv 
standard — NTSC — rather than the 
British PAL colour system, 

"We were quite tempted to go to ULAS 
for the conversion chip, but the tight 
time-scale really precluded that, Instead, 
we took an existing Motorola circuit and 
redesigned it.” 

There is a fundamental resolution limit 
with a conventional tv. At the start of the 
signal of every tv line scan there is a 
reference burst. This corrects the incoming 
line information so that it has the same 
quality of colour and intensity as the 
preceding lines. 

If the pixel width is less than one cycle of 
this reference-seeking circuit, then the tv 
will not recognise colour. Thus, the resolu- 
tion limit for colour graphics is set by the tv 
rather than the micro. 

lan explains: "The Dragon has been 
designed to operate on this screen limit of 
128 x 192 lor colour and 256 x 192 for 
black-and-white.” 

When at college lan played іп a band 
and designed a mixing desk. When he left, 





used off-the-shelf parts. 


he worked first for BAC and then Neve — 
studio equipment manufacturer. 

After building mixing consoles for the 
Who and the Kinks, he returned, briefly, to 
ВАС before joining Patscentre Internation- 
al. 

“It is good to see a thing through from 
the initial design to the finished product,” 
he says. "The advantage of the Patscen- 
tre is that it has such a tremendous range 
of skills, all under one roof. 

"One day we will tie up biotechnology 
with electronics on a molecular level 10 
make a sort of living computer. 

The centre is also working on what are 
called Thick Film Hybrid techniques — a 
way of producing a complete computer in 
one chip. "The whole shooting match 
would then fit in a match-box," says lan. 

Meanwhile, the Patscentre is continuing 
to extend the Dragon project. 

Development is іп hand for a mini-floppy 
disc system for under £250. Next year will 
also see the launch of an advanced 
Dragon — with 64K, enhanced graphics 
and a built-in disc operating system. 





What's happening 


East London micro users who are in- 
terested in getting together to exchange 
software and perhaps form a club should 
contact Noorel Haque, 35 Tunis House, 
Hartford Street, London E1 


Aylesbury ZX Computer Club now hold 
specific interest meetings (machine-code, 
hardware etc) each week at Quarrendon 
Youth Club, Aylesbury. General monthly 
meetings will recommence in October at 
Aylesbury College. Contact Ken Knight, 22 
Mount Street, Aylesbury, Bucks. 











5 AUGUST 1982 


м 
































Robot Nim 


A and F Software, 10 Wiltshire Avenue, 
Longsight, Manchester 12. 

‘Atom, 5K test 0.5K graphics, cassette. 

алал ee 
This program is based on the old game of 
Nim where the aim is for two players, in 
turn, to remove matchsticks from а pile, 

The winner is the one who picks up the 
last matchstick. 

Nim has always been a standard exer- 
cise for student micro programmers. All 
states of the game can be represented as 
nodes in a binary tree, such that the 
winning strategy is always clear. This 
means а computerised form is just about 
unbeatable — unless you, too, know the 
technique. 

^| won ... 1 usually do" crows the 
insufferable Atom at the end of each game 
in this version. Indeed, you litle brat, ЇЇ! get 
you next time. This is one of the few 
programs that have caused me to laugh 
out loud. | love it 

The matchsticks in this implementation 
are cuddly little robots rather reminiscent 
‘of the Homepride flour men. You have the 
option of setting them up in rows totalling 
between nine and 35 targets. You have the 
option, too, of starting. In your move you 
specily the number of robots to be 're- 
moved’ and which row they аге in. The 
robot executioner gallops off to do the dirty 
work for you and then for the computer. 

Meanwhile, the non-exterminated robots 
visibly quail in fright. (A clever technique to 
stop you working out your strategy.) The 
robot next to be pulverised gains a look of 
terror and emits a terrified squeak, The 
sound in this program is as brilliant as the 
vision. 

"^| won . . . | usually do" indeed. ГІ wipe 
that grin off your smug little screen. Next 
time I'll set up the robot rows and really 
work out a strategy. Just don't let me see 
those frightened faces, that's all 


Summary 

A totally brilliant version of Nim. Get it, and 
experience a computer laughing at your 
incompetence. 


Volcanic Dungeon 


Carnell Software, 4 Staunton Road, 
Slough, Berkshire. 

2X81, 16K. 

Price £4.50 plus 50p p&p. 


Volcanic Dungeon is one of the better 
adventure games currently on the market 
Set in а Tolkeinesque world of elves and 
dragons, you have the task of rescuing 
Princess Edora {rom a crystal coffin hidden 
deep within the Volcanic Dungeon 








When the game begins, you will find 
yourself in the top left-hand cavern. You 
are armed with a sword and а magic ring 
given to you by the elfin lord Fendhal. The 
Ting has two important properties. It en- 
ables you to absorb strength from oppo- 
nents that you succeed in killing, and it 
warns you when the evil witch Magra is 
powerful or weak. 

Various treasures, in the form of en- 
chanted weapons and defences, are scat- 
tered about the dungeon. But only experi- 
ence will tell you which weapons/defences 
will be effective against which enemies. 

The Volcanic Dungeon is ringed with 
fiery caverns. Death is instantaneous if 
you enter any of them, 

Other hazards include unmarked pits. 
Falling into a pit is not necessarily fatal, but 
you will need at least 100 units of strength 
to climb out of it. 

You can replenish your water supply 
from a number of water holes, provided 
they are unguarded. If a water hole is 
guarded, you will have to kill the guard 
before you can drink the water. 

Parts of the Dungeon are only acces- 
sible by crossing bridges. If a bridge col- 
lapses, you will have to use a flying carpet 
or flying potion to reach the other side. 


Summary 

‘An excellent game at a reasonable price. 
The instructions are among the best | have 
ever seen. There is also a Hangman game 
оп the other side of the tape, BG 


Astro Invaders 


John Price, 29 Brook Avenue, Levens- 
hulme, Manchester. 
2X81, 16K, cassette. 
Price: £3.65. 
11 could have been any one of a thousand 
streets in a hundred cities. 

| walked through the clammy fog, кеер- 





HANGMAN G2 


ing to the shadows, A light glinted weakly 
from the corner as | approached. | could 
make out a few words: “Astro-Invaders . . 


superior m/c programming 
on-screen kill effect" 

My attention was held, “А new dimen- 
sion in ZX81 value — only £3.75" 
screamed at me in neon. That clinched it 
This | gotta see, | muttered, as | entered 
the low doorway. 

The place was almost deserted. Just a 
pianist doodling on а baby grand, two or 
three cool-looking guys and a couple of 
sparkling starlets. But at the bar . . . WOW! 
| sidled up to the cassette, letting my 
cigarette dangle trom the corner of my 
mouth. “This could be really something" | 
figured. 

| loaded the program. Would it give те 
what it promised? | could see it had 
“high-scoring saucers” and “destructible 
defence shields". 

For a while | got an "accelerating attack 
rate" but, in the end, it didn't deliver. 

| tried to cover а yawn, but the cassette 
caught my eye. It hit me with a few other 
little games — but they were just window- 
dressing. 

The spool ran some more. It's final ploy 
was Swat, which drew a momentary flicker 
of interest from the punters at the bar. It 
almost made it worth my while to stick 
around. After all, the price was cut back so 
far a bald man might think he needed a 
trim. 

But | had places to go — things to do. | 
couldn't hang around ай night. 

It was getting light. As | passed the 
piano | threw a couple of dimes on to the 
polished keys. "Play it again" | drawled. 


. explosive 


Summary 

This spool promised a lot, but didnt 
deliver. Maybe, kiddo, you'd find the price 
right. I'll meet it again some day, when it's 
learnt some more tricks. Until then, I'll stick 
with the classier reels, тв 
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Hard lesson 
in store for 
‘soft’ pirates 


Roger Pearson explains how 
the law on software copyright 
could affect you. 


nasty shock could be in store for some 

home computer software producers. 
They could, in the near future, find them- 
selves in the High Court accused of 
copyright piracy. 

The past year has seen а flurry of 
activity at the High Court, in London, as 
various manufacturers of coin-operated 
video amusement machines have battled 
10 stop their games being copied 

Various big names in the amusement 

industry such as Sega, Atari and Williams 
Electronics have taken legal action against 
alleged pirates, claiming that their games 
are protected by copyright. This action has 
provided an effective remedy against the 
unauthorised copying that has been going 
оп. 
Now it seems the big guns of the 
amusement industry could well be turned 
towards the home computer market, 
where they believe unauthorised copies of 
their games are being marketed to home 
computer enthusiasts, 

A lawyer who has represented several 
of the major amusement industry com- 
panies, Mr Gordon Day, said: “Companies 
in the amusement industry are now begin- 
ning to tum their attention to the home 
computer versions of some successful 
amusement arcade games. 

"I think the outcome could well be that 
some of the people who produce software 
or home computers could face legal ac- 
tion in the not too distant future." 

А number of software writers and com- 
panies have been producing their own 
versions of popular arcade games such as 
Puckman, unaware that they may be in 
breach of copyright. But the copyright war 
in the amusement industry has gone а 
long way in clarifying certain aspects of the 
argument over copyright protection for 
computer programs. 

However, this has gone largely un- 
noticed in the computer world. Micro en- 
thusiasts have failed to recognise the 
similarity of the basic issues involved when 
it comes to protecting arcade games from 
unauthorised copying. 

For this reason a look at the amusement 
industry copyright battle is worthwhile. So 
far, all the hearings in the High Court have 
been interim claims for injunctions to stop 
alleged piracy, pending the full trial of 





‘Sega's Frogger 
copyright actions at a later stage. 

Until July 2, judges had been careful not 
to give any firm judicial indications that 
‘computer programs аге actually protected 
by copyright. However, on July 2, in interim 
injunction proceedings between Sega En- 
terprises and John Richards (a video 
game conversion expert) and his company 
Тгойате, this was changed. 

Granting Sega injunctions stopping Mr 
Richards and his company from dealing in 
alleged unauthorised copies of Sega's 
game ‘Frogger’, Mr Justice Goulding gave 
the clearest indication from any judge so 
far that he believes copyright protection is 
available for computer programs. 


n his judgement he said: “Оп the evi- 

депсе before me in this case | am clearly 
of the opinion that copyright under the 
provisions relating to literary works under 
the Copyright Act of 1956 subsists in the 
assembly code program of the game of 
‘Frogger’, 

“The machine code program derived 
from it, by operation of a programmed part 
of the system of the computer called the 
assembler, is to be regarded | think as a 
reproduction or adaptation of the assembly 
code program. 

“Accordingly | find that for the purpose 
of deciding this motion that copyright does 
subsist in the program.” 

‘Sega also claimed that there is artistic 
copyright protection for the images герго- 
duced on the video screen of the game, 
both during play and during the non 


at the centre of an important legal battle to establish copyright. 





playing attract mode sequence. In addi- 
tion, Sega said that there is further protec- 
tion for the sequence of visual images 
under the copyright laws which relate to 
cinematographic film. 

The judge made no ruling on the latter 
two points, however. He said it was suffi- 
cient for the purpose of the injunctions to 
make a finding on the literary copyright 
issue. 

As a result of this case, some home 
computer software producers could be 
caught unawares if they are making unau- 
thorised copies of popular video games. 

The first surprise for anyone who is 
making unauthorised copies of a game is 
likely to be the worst of all. It will probably 
соте in the form of a knock on the door by 
solicitors acting for a company alleging 
their games are being pirated. Those 
solicitors will be armed with what in legal 
circles is known as an ‘Anton Pillar’ order. 

This is a court order, granted at the High 
Court in private and in the absence of the 
party accused of piracy. It entities those 
alleging piracy to go to the premises of 
those they are accusing, to search them 
and sieze various items of information 
relating to the alleged infringement and the 
infringing articles themselves. 

The Anton Pillar order is a legal weapon 
widely used in the war against all copyright 
piracy and particularly in the amusement, 
film, record and garment industries. Now, if 
the predictions of lawyers in the know are 
correct, it is a legal weapon which may 
very soon be aimed at those in the home 
computer industry. 
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16K RAM PACK 


PUSH-ON PLUG-COMPATIBLE MEMORY 


The addition of our fully-compatible, Грамм verd на ту By бие зас тин Pack, Deco cw | 
assembled, tested and guaranteed 16K 9979 есше Var, Poes а ржи 
Ram Pack means more memory for better | Мате 

games and programs | Address 


ORDER YOURS TODAY FROM: | 


Phoenix Marketing Services | 
Dept. POCW, Oaklands House L 
Solartron Road, Farnborough Адн 20 daya fot бее. 


Hants GU14 901. 
„ £25.00 = 
. 











Classified 


Do you want to sell your computer and buy a bigger and better one? 

Have you ever thought of trying to make some money out of selling tapes o! your own programs? 

Whatever itis you want to buy or sell why not use our classified pages? It has to be better than waiting for up to nine weeks to get into one of 
the old monthly magazines. 

Not only that, but our rales are very reasonable. 

For private individuals it only costs 20p per word, with a minimum of 10 words, We can make It so cheap because we charge companies 
using the classified columns 40p per word, 

The classified pages can be used for semi-display advertising. The cost for this is £10 per single column centimetre, with a minimum charge 
of £30, 

ДІ copy for the classified pages must be pre-paid. Cheques/postal orders should be made out to Popular Computing Weekly, and your 
advertisement should arrive at least two weeks before the publication date. 

For semi-display advertising please call David Lake on 01-839 2846, 

For classified entries please fil in the form below and send it, with your cheque/postal order, to Classified Department, Popular Computing 
Weekly, Hobhouse Court, 19 Whitcomb Street, London WC2. 

И you have any queries regarding classified advertising please call Alastair Macintosh on 01-930 3840. 

Please write your copy in bold capital letters on the lines below. 


Re rn ne 3 ----<-----<7< 


Here’s my classified ad. 


















































1 make this words, at per word so | owe you £.. 





Address... 


теїерһопе.......... 
Please cut ош! and send this form to: 
Classified Department, Popular Computing Weekly, Hobhouse Court, 19 Whitcomb Street, London WC2 
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en Forum 


Open Forum В for you to publish your programs and ideas. 





It is important that your programs аге bug free before you send them in. We cannot test all of them. 
Contributions should be sent to: Popular Computing Weekly, Hobhouse Court, 
19 Whitcomb Street, London WC2H 7HF, 





How to contribute 


Each week the editor goes through all 
the programs that you send to Open 
Forum in order to find the Program of 
the Week. 

Тһе author of that program will quality 
for DOUBLE the usual fee we pay for 
published programs. 

(The usual fee is £10.) 
Presentation hints 
Programs which are most likely to be 
considered for the Program of the Week 
will be computer printed and 
accompanied by а cassette. 

The program will be well documented, 
the documentation being typed with a 
double spacing between each line, 
Тһе documentation should start with a 
general description of the program and 
then give some detail of how the 
program has been constructed and of 
Из special features. 

Listings taken from a ZX Printer should 
be cut Into convenient lengths and 
carefully stuck down оп to white paper, 
‘avoiding any creasing. 

Please enclose a stamped, 

self-addressed envelope. 


BBC Scroll 
on BBOMicro —— 


If you own of have seen а BBC Micro 
listing a program, you will know how 
incredibly fast it is compared with other 
‘computers, even in the high-res modes 
where it has to scroll 20K of memory. The 
main reason for this is that the computer 
changes the address of each line of screen 
memory and not the actual contents. 

However, since the BBC Micro is such a 
versatile machine, you can perform soft- 
ware scrolls as well, This is required when 
you define text windows, however, if you 
define the text window as being the 
whole screen, eg in mode 4 or 1 
VDU28,0,31,39,0 

When the screen is scrolled no memory 
addresses are changed. However, the 
process is much slower than normal 
Without changing memory addresses we 
can use the Rom software to scroll up and 
down. 

You may wish to scroll the screen 

to next page 

















5 REMKKLEFT#RIGHT SCROLL ~ G.L.J JUNE 824% 
18 ODEO 

20 FOR 0=0T03STEP3 

39 Рхевйбд 

зесорт 0 

59. LSCROLL 

ва LOR #6 вт L80:LDR WL3O'STR 081: 258 FLINE 
78 LDA ид. STA ед LDR изд та 481 STR ^ 
80.11 LOY #0 

2 LDA Ce 











STR CLB), Y! INY BNE 












AR BOTTOM RIGHT 9 
на год #9 
TR 87ЕЕ? 





4 СЕК" ВНЕ (7 





135 


140, RSCROLL 
150 LDRWL78 STR %80 LOR мазо STR 881 
160 LOA 401578 366 108. WEO 
178. 


JSR FLINE 








LOY #255 
6 LDA CABO) Y STR (A 
LDA #8115 
TOP LEFT Е BITS 
LDA 401,18 STR 82000,0 





2), Y DEY CPY №; 












« ве. 





SPECIFIED COLUMN TO ENSURE НО "MRAP 





/ т 
LOA 40-578 (8802,7 DEY Bf 
CLCLOA юъво RI 





4 





2661 
279 NEXT 


27: 


280 


REMXXDEMONSTRRTIOM OF SCPOLLSHE 
S=GET MODES 

FOR | тотва:овяценос 1280), RND( 1924), NEXT 
REMKESET TEXT WINDOW TO MeXIMUMEK 
в, 0, 31, 78,0 

9 FOR 1517010: ММ J NENT 

O FOR (17020 PRINTTRECO, 313 NEXT 
FOR Le 17910: VOLIA: VOLL НЕКТ 

FOR Le!TOIO'CRLL LSCROLL NEXT 
FOR Let CALL PSCROLL не: 
FOR L=1T010:CALL LSEPOLL NEXT 
vous 








E 

















358 











y BNE LE 
(c 411578 BEL STR 663 CMP WLF BNE LS 


LE^RTS 


480 STR 680 LDA W2'RDC 491 STA &6L:CMP HAE ECC 


REMKWSCROLL DOWNEY 
BEMARSCSUL 


— 


BBC Scroll 
by б. Jones 


CLEAR FIRST COLUMN 


LDA 96:58 682 


C'LDR #1 ВОС 481 678 361 STA 863 СМР нуво BNE 1.1 


CLEAR LAST COLUMN 


Я 4815TA %83 108 #8 STR 682 


ROUND” 


із 


uP + 
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previous page 


used for the RS423 buffer (the provisional 
guides memory map is not quite correct in 
DU Seo T€ Het ay ри posent to 
After assembling the code the program 
key to be pressed, then it 
the different зсгойв simply 
random lines about. Lines 275 

360 can be left out, in which case ‘call 


Е 


- | Iscrott’ will scroll the screen to the left, and 


"сай rscroll' will scroll to the right. 

Зее the listing for scrolling up and down. 
resets the normal scroll. If you 
want to learn about programming in 
| assembler | suggest one of the things you 
‘should do is buy/borrow/steal an Atom 
manual, unless, that is, you want to wait for 
the proper BBC manual. 


Reflexes 


on Vic-20 
This program is for the Vic-20, 3.5K, and it 
is called Reflexes. At the top of the screen 
is а cross, at the bottom is an x. You must 
the x. The background is 
И the cross hits the balls 
burst into colour with an 


š 


hitting a ball. 
print the title page and give а red 


пи 


12 put а coloured setting on the 
bottom of the screen, 81-82 and 
, are also the same. 
lis the computer to gosub 2000, 
is the music and it is used more 
in the program. 
16 will cause the title page to 
-28 


585 
ТЫН 


wil 
the screen. 
will clear computer and 


ЕНІН 
чї 


30-40 are the layout and the quanti- 
ball 


the computer to goto 4000 
this twice, Line 4000 is the 
effect; it is a running scale. 
1030 are the heart of the 
screen is black with a purple 
and the print is white. 
167-200 are the key control, You 
F1 to end while the game is in play 
to reset the game. 
balls are drawn by pokes and so is 
and the cross. If the cross hits а ball 
to next page 


TE 
s 
Ss 
š 


ЧЕ 
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W or ТЕ 


Reflexes 
by Ca Saphier 


Weeg 


@ PRINT"2" :POKE36873, 42 
1 PRINT" Sennen" 
2 PRINT" IBBM ookin 





4 РЕІНТ"МЕН  REFLEXESS 

5 РКТНТ" ВВМ 

6 PRINT" PDD BY 

7 PRINT" МАВИИ: 

B РАТНТ"®ВМ СЯ SRPHIER w" 
9 PRINT" ВВМ ж" 


18 PRINT "АВИ" 

11 ҒОКЯ-0Т021:РОКЕ?680%8, 160: POKE384004R, (ААН? ‘POKES164+A, 160 
12 POKE38984+A, (AAND?) : NEXT 

13 GOSUB2000 
14 ҒОКЯа377026 





:POKE36865. Я:НЕХТА:РЕТНТ" I" 





15 FORA=37T0200 : POKE36865, Я: NEXTR  PRINT"2" 
16 FORR=0T037 :POKE36865, А: НЕХТА 

27 CLR 

28 PRINT"2" 

29 У=0:М=д 


30 EsINT(22KRNDCL)47702) 
40 H=INTC22WRND(1)+8164) : PRINT" ИИ"  POKE36979, 42 
50 PRINT кок КК," 


68 PRINT"& 2-DOHN 4-0Р ^" 
76 PRINT"# 6-ЦЕРТ 8-RIOHT ж" 
25 PRINT" F1-END F?-RESET w" 





80 PRINT "мии EI к кана." 

81 FORReOTO21:POKE7680*R, 160: POKESS490+A, (ЯЯНП?) :POKES164+A, 168 
82 POKE38884*R, (RAND?) ‘NEXT 

96 605184000: 605184000 

93 PRINT"2" 

108 РОКЕЗ6879,12 

110 FORR=1T0250 

120 Be INT(4222WRND¢ 1947724) 

130 РОКЕВ, 81 

148 НЕХТА 

150 POKEH,91:0ETR$ 

160 РОКЕЕ, 86 

165 РОКЕЗ6878,15 

167 IFR$2"B'THENS200 

168 ІҒЯФ-"Ш"ТНЕН27 

169 IFR$z"2"THENPOKE36876, 200: POKE36976, 0 
170 IFR$s"2"THENG-22:G0TO250 

IFAS="4" THENPOKE36876, 210: POKE36876,0 
188 IFR$-"4"THENG--22:G0TO250 

IFR$="6" THENPOKE36876, 220: РОКЕЗ6876,0 
190 IFA$="6"THENG=-1 :60T0250 

199 IFA$="8"THENPOKE36976. 230 : POKE36976, 0 
200 IFA$="8"THENG=1 6010258 

250 М=М+1 

268 РОКЕЕ,32:Е-Е%0 

270 IFPEEK(E)=61 THENSOSUB3000 : 6070550 

288 РОКЕЕ, 90 

298 ІҒЕ=НТНЕНРОКЕЗ6879, 11: GOSUB2000 0070600 
388 0070158 

550 P0KE36879 , В: PRINT" 2000000 HIT A BALL" 
568 PRINT" MPBBIRNOTHER GAME (Y/N)" 

561 РОРЯ=0ТО21 : POKE7680+R, 160: POKES84@0+A, (AAND?) :РОКЕ816448. 160 
562 POKE38884*R, (AAND?) : NEXT 

570 GETGS: IFG$=""THENS?70 

571 IFG$="Y"THENS90 

572 ІҒ0$="Н"7НЕМЭ200 
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visual effect if 
nothing else. As far as | know there is по 
built-in software to do this, so | have had to 


memory 
used for the А5423 buffer (the provisional 
memory map is not quite correct in 
‘soft key buffer appears to 


ing the code the program 
y 10 be pressed, then it 
Ihe different scrolls simply 


be left out, in which case "сай 
Iscroll' will scroll the screen to the left, and 
"сай rscroll' will scroll to the right. 
‘See the listing for scrolling up and down. 
| VDU26 resets the normal scroll. If you 
want to learn about programming in 
| assembler | suggest one of the things you 
should do is buy/borrow/steal an Atom 
manual, unless, that is, you want to wait for 
the proper BBC manual. 


Reflexes 


оп Vic-20 
This program is for the Ме-20, 3.5K, and it 





|i called Reflexes. At the top of the screen 
. isa cross, at the bottom is an x. You must 

қ the cross to the x. The background is 
| I of balls and if the cross hits the balls 
^ qwe will burst into colour with an 
| explosion, 


it the x the computer will play 
some music. This means the cross made it 
without hitting a ball. 

Lines 0-9 print the title page and give a red 
Screen. 


put a coloured setting on the 
of the screen, 81-82 and 

also the same. 

the computer to gosub 2000, 

the music and it is used more 

in the program. 

6 will cause the title page to 

the screen. 

-28 will clear computer and 


31 





HE 
ШІ 


i 
: 


ге the layout and the quanti- 


= 
2 
š 
z 
5 


the computer to goto 4000 
this twice. Line 4000 is the 
effect; it is a running scale. 
100-1030 are the heart of the 
гат. The screen is black with a purple 
and the print is white. 

167-200 are the key control. You 
F1 to end while the game is in play 
reset the game. 

are drawn by pokes and so is 
the cross. If the cross hits a ball 
to next page 


28 
i 
585 





Н 


$2 
HE 
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8 PRINT"2":POKE36873,42 


1 PRINT" Donon" Reflexes 

2 PRINT "RBIS IO нн к" by Ca Saphier 
4 PRINT"MMBMM — GREFLEXESS ж" 

5 PRINT" ВВМ ж" 

6 PRINT" PDD BY ж" 

7 PRINT" SOW Ld 

8 РАТНТ" ВВМ СА SRPHIER ж" 

9 PRINT"MBM № 


10 PRINT "IBB" 

11 FORA=0T021 : POKE7680+A, 160: POKE38400+A, (AAND?) : POKEG164*R, 160 
12 РОКЕЗЯ884+Я, (AAND?) : NEXT 

13 GOSUB2000 


14 FORR#37T02¢ 0: POKE36865, А: NEXTR : PRIN’ 





15 FORA=37T0200 : POKE36865, Я: МЕХТА PRINT "<2" 
16 FORR=0T037 : POKE36865, А: НЕХТА 

27 CLR 

28 PRINT"2" 

29 \=@:М=@ 


30 E=INT(22WRND(1)+7702) 
28 H=INT(22WRND(1)+8164) : PRINT" ИИ" :РОКЕЗ6879,42 
50 PRINT" дедо 


68 PRINT"* 2-DOHN 4-0Р *" 
76 PRINT"# 6-ЦЕРТ 8-КІОНТ w" 
25 PRINT" Ғ1-Ен) Е7-ВЕЗЕТ w" 


80 PRINT "ннн" 

81 FORA=0T021 :РОКЕ?680+, 160: POKESS490+A, (АЯНО?) :РОКЕ8164%8, 168 
82 POKE38884+A, (RAND?) : NEXT. 

98 00584000: GOSUB4900 

93 PRINT"2" 

100 РОКЕЗ6879,12 

110 FORRe1TO250 

120 Be INT(4222WRNDCI)*7724) 

130 РОКЕВ,81 

148 NEXTR 

150 POKEH,91:GETR$ 

160 POKEE, 86 

165 POKE36878, 15 

167 IFR$2"B'THENS200 

168 IFA$="M"THEN27 

169 IFR$z"2"THENPOKE36876, 200: POKE36876, 0 
170 IFA$="2"THENG=22 G0TO250 

179 IFR$-"4"THENPOKE36876, 210: POKE 36876, 0. 
180 IFR$="4"THENG=-22:G0T0250 

189 IFA$="6" THENPOKE369876, 220: POKE36876, 0 
190 1Ей82 "6" ТНЕНФ2-1: 0070250. 

199 IFA$="8" ТНЕНРОКЕЗ68?Е, 230 : POKE36876,0 
209 IFA$="8"THENG=1 :6070250. 

250 М=М+1 

260 РОКЕЕ,32:Е=Е+0 

270 IFPEEK(E)=61 THENSOSUB30Q0 : 0070550 

280 РОКЕЕ, 90 

298 IFE=HTHENPOKE36879, 11 :603082000 : 60T0600 
388 0070150 

558 РОКЕЗЕВ?9, В: PRINT" ОМАР О!) HIT A BALL” 
568 PRINT'YBBBENOTHER GAME (Y/N)" 

561 FORA=0T021 : POKE7680+R, 160 `Р0КЕЗ8480+Я, (AAND?) :РОКЕЗ164+Я, 160 
562 POKE38884*R, (AAND?) : NEXT 

570 GETGS: IFG$=""THENS7@ 

571 1Ғ0%-"Ү"ТНЕМ590 

572 1Е0$="Н"7НЕМЗ200 
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from previous page 
function. Good use is also made of three of 
the sound generators. 

и may take a little time to enter but it is 
worth all the effort, If anybody is interested 
the high score held by yours truly is 
17,810. The F1 key will move you in a 
lane, and the ЕЗ key will move you out of a 
lane (or two). This game should provide 


Open Forum 





5000 Р0КЕЗ6878,15 
5010 FORL«130T0254 
5020 POKE36876,L 
5838 FORM=1T046 
5040 МЕХТМ 

5850 NEXTL 


5060 РОКЕЗ6876,0 
5070 POKE36878,0 


you with some food for thought. 5080 RETURN 











7 РОКЕЗ7154,127 

8 ІЕРЕЕК(37137)<294ВМПРЕЕК(37137)<238ТНЕМ8 

800 IFPEEK(37137)=1220RPEEK(37137>=S8THENL=L+6 
805 IFPEEK(37137)=11@0RPEEK (37137) =46ТНЕМ. #1 -Н 
818 IFPEEK(37137)=1 180RPEEK(37137)=S4THENL=L~G 
815 IFPEEK(37152)=119THENL=L+H 


@ РЕТНТ" 0" : FORI=7624707678 : READA ‘ РОКЕТ, А: NEXT 
1 DATA, 112,64, 46,26, 106, 10,14:V1236878:922V1-3:93zV1-2:942V1-1 
2 DRTR64, 64,120, 104, 47,61,5,7,0,28,62,125,125,58,28,0,56,124,214,214,254,254,218 


2146 

3 DRTRO,0,28,62,58,54,28,0, 24, 60, 90, 126,36, 90, 66, 231, 16,8, 110,253, 253, 122, 126 
6 POKES6869,255:PRINT"SENPRESS ANY KEY" :5=3 

B IFPEEK(197)=64THENS 

18 РКІМТ"2" :ҒОКІ=8120708143:РОКЕТІ, 160: РОКЕ1+44, 160: NEXT: Не! 

20 Q=-1:HsQ:LL=1:R=15:B=1:L=INT(RNDC1)84)+1:0=160:P=230:CH=0:M=1 


Muncher 
by Andrew Berti 





98 XWNs-1: 20: V220:x210: J=X: Kel! Сей: D=B: POKE36879, 152: РОКЕЗ6828,6 
100 PRINT" ———— a!" 
105 PRINT" m I^ 
110 РКІМТ" 71 m 1" 
115 PRINT" | m ШІ” 
120 PRINT"! | о-в | 1" 
125 PRINT’) 1 | ж ШІМ 
130 PRINT") | | г—1081— 1 1 1" 
> 138 PRINT’ 111 ш j i 0n 
140 PRINT" 1 1 | = 110 1 1n 
145 PRINT" 2 2 + | рада |" 
150 PRINT" ІЖӨ | Кемін 
155 PRINT" oc) зоне | Ы 
160 РН" ттт IM @-ттт\" 
Дзе | | | m EI" 
170 PRINT" 111 шо 111" 
175 PRINT") | | =m 111" 
180 PRINT"! | | ш ШЕН 
185 PRINT"! | =m | 1" 
190 PRINT" 211 | m | Де 


191 POKE8120,221:POKE8141,221:P0KE38840, 6: POKE38861 , 6: POKEB130, 230: POKE8131,238 
195 РЕІМТ" ІІ -------- |" 

196 Ц«8142:РОКЕ(),237:РОКЕ(%30720,6:РОКЕЗ8850,6:РОКЕЗ8851,6 

197 FORI=U+1TOU+20:POKEI,192:POKEI+30720,6:NEXTI 

208 POKEU*21,253:POKEU*30741, 6: POKEV1, 7 :POKE7673, 60 

210 КОЛЕНКЕ, 68: IFS>2THENPOKE7954 , 60: IFS>STHENPOKE7955, 60: IFS>4THENPOKE 
220 IFVV=1THENFORI=1T06 : POKES2, 200: FORF=1 7020: NEXT : POKES2, 0: FORF21T020:NEXTF І 
230 IFVV=1THENVV=@ 

250 РОКЕ52,0:0-7680%8%22ЖВ:НІ.-7680%0%22ЖП: IFPEEK(Q)=221 THENSOO 
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260 OP=SC: ТЕСНОВТНЕНРОКЕСН, 160: CH=0 

270 IFPEEK(O)=2210RPEEK(Q)=192THENSOO 

295 IFO=61THENSC=SC+10:0=160:POKES3, 160 

296 IFO=SSTHENSC=SC+5@ : 0=57 : CH=HL : РОКЕЗЗ, 230 
297 IF0=63THENSC=SC+108 : 0=58 : CH=HL : РОКЕЗЗ, 240 


300 РОКЕН.,О: POKEHL+30720, 6 
Id SC; :РОКЕ?908, 221 :8С=5С+1 : IFOP<1500ANDSC)1499THE 


301 PRINT OOOO ИВ! 
Мууа1 

302 ІҒОР<100208805С29999ТНЕМ5Сз5С-10000:РКІНТ"ШЕНЯ — ":UUs1 
303 IFOPCS@Q@ANDSC>4999THENVV=1 

304 РОКЕЗЗ, 0: O=PEEK(Q) :POKEQ*30720, 2: POKEQ, 60 

310 D=B:C=A:A=A+6:B=B+H: IFZX=1 THENZX=2: 0070800 

375 IFZXa2THENZX=0 : 6070800 

380 IFPEEK(7680+A+224B)=230THENZX=1 

400 ONNGOTOGOA, 650, 700, 750 

410 IFG-RTHEN1200 

420 Е=7680+Х+22ж%/ 

425 IFRND(1)>. 993ANDP=160THENP=63 : POKES4, 240 

427 IFRNDC1)>. ЭВАМОР=160ТНЕМР=59 : POKES4, 200 

428 IFRNDC15C. 2ANDP=160THENP=61 : POKES4, 180 

429 IFP=230THENCO=6 

430 IFP=59THENCO=4 

431 IFP=61THENCO=5 

432 Se П] 

433 IFP=63THENCO=2 

434 РОКЕ?680%7%22ЖК,Р:РОКЕ28400%.7%22ЖК,С0 

438 PsPEEK(R) : POKES4, 0: POKER+30720, 0: POKER, 62: JeX: Кау: еми: Vevey 














461 IF J=CANDK=DTHEN1200 930 YsLL¥2-1 RETURN 

465 ІРРЕЕК(7680%Х%22Ж7)-230ТНЕМ005/81000 | 960 X=22-LL#2:RETURN 

467 POKES2, 135 1000 IFRND(1><. 1 THENRETURN 

470 ONMGOSUBSSO, 900, 930, 960 1005 IFLLOLTHENLL=LL-1 

480 IFVV=1ANDUU=OTHENS=S+1 :0070210 1018 IFLLCLTHENLLALL+1 

490 0070250 1015 IFLL>4THENLL=4 

500 N=N+1:IFN=STHENN=1 1017 ТЕЩ.СТНЕНЦ #1 

510 A=C: B=) 1020 RETURN 

520 IFN=1THENG=-1:H=0 1050 M=M+1 : IFM=5THENM=1 

530 IFN=2THENG=0 :Н=1 : 

540 IFN=STHENG=1 : Ней. 

550 IFN=4THENG=@:H=-1 1075 ТЕМ=2ТНЕНХХ=0: 

560 0070310 1080 ТЕМ=ЗТНЕНХХ=1 : чух 

600 В-|%2-1:0070410 1085 IFM-4THENXX-0: 21 

650 R-LW2-1:G0TO410 1098 0070465 

700 В-22-1%2:0070410 1200 РОКЕ52,0:РОКЕ54.,220:РОКЕ?680%С%22%П,170 
750 В=22-_%2:0070410 1240 PRINT" SMXXXXIQNDRD ILUCK" :L=16 
800 IFPEEK(197)=47THENL=L-1 1245 L=L-1:POKEV1,L‘ IFL=QTHEN{298 
810 IFPEEK(197)=39THENL=L+1 1260 FORI-1T060:NEXTI 

820 IFLCITHENL=1 1285 00701245 

830 IFL>4THENL=4 1298 S=S-1: IFS=@THEN1400 

848 0070400 1300 ҒОК1-170100:МЕХТІ:007010 
858 Үа22-11 2: RETURN 1400 PRINT" ЯФВВИВИШОРМЕ OVER" 
900 X=LL#2-1 : RETURN 1440 RUNG 
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‘The need for this telephone call calculation 
program arose when British Telecom pre- 
‘sented me with a telephone bill in excess 
| of £100, Having no other way to check, as 
the meters are in the exchange, | wrote 





this program to keep a check on all of my 
calis. 


Any alterations Telecom makes in the 
unit time can be adjusted in lines 30 to 
110; the values are in decimals of а 
minute. If the cost per unit alters that can 
be changed in line 795. The rate of VAT is 
in line 820. The timing is calculated in line 


720 and is accurate to a couple of seconds 
per hour, 

The S key is used to stop the timing at 
which point the cost of the call will be 
displayed. 

The total bill to date will be displayed if 
the program has been resaved using the 
commands Break followed by Goto 1000. 








НЕМ “TELEPHONE” 
1:6 TO 
NEXT 


отл; 
PRI 
| 

ан 


oec en 
сюваювоюьов 


aub OF 
9n 





667 





гггггггггог 
111111111117 
2222222222. 
800бюбсрє@ 


1 
à 
9 


5 15 
Seen = сезе DISTANCE с 


Mum 











HORINT AT 5757 MSEEREUEGEEEN Telephone Call 


PRINT AT 5,14; "LOCAL 






by lan Carson 


- ENTE 














T 7,5; "UP sse ТЕ INKEYS 1 THEN 
2189 PRINT, Я 7,5;"UP TO 35 MILE $389 I5 aNgexs сото вее 
160 PRINT AT 9,6; "OVER 35 MILES 600 FOR T-O TO 10000 
ENTER Ве $18 PRINT AT 
178 DRINT AT 11,0: то с За PRINT AT 
OGE BOOK IF UNSURE 630 PRINT AT 
180 INPUT R$ 649 PRINT AT " 
190 IF 650 PRINT AT “ 
238 ir 828 ey 
„289.17 5 ямо 
250795 PAINT AT 5,39; 
ws: IF O22 THEN PRINT AT 7,30; " 
ве IF 0-3 THEN PRINT AT 9,30; 
Б gray gr antcm вв 
348 Б 20 ям - 9 nemmmmmm 
ан - 4 Рневаненара 
PM - 6 РНИИ 
PM - в nmm—— 
T 
S18 BRINT AT 34/97" ie (ех 
HICH RATE C, s OR б”, ШЫНДЫ 
or qc oan Заб LET тт? (Ue (ина.18)) 4.5) 
Then СЕТ Hl взе PRINT AT 17,0): SM (IN 
3&8 i $$: cs AND 581757 AND bab LET ы ее ” 
Eug ER СЕТ Forster | 
88 if faa THEN PRINT AT 23.88: СНЕЯР” ЕТ Fate 
« SPRNDARO™ a ch тнбеуато ^ THEN сото әле 
410 IF H«3 THEN PRINT AT 21,23; 295 ее эое 
аа: 
420 FOR Озе TO 25 355 сате го 
430 NEXT О 1200 SAVE “TELEPHONE! 
139 85 т6 
188 BRINT ят 1,4; Ee 1020 GO 
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Putting more 
byte into 
the mini-micro 


Elizabeth Wald explains space 
saving techniques on Sharp's 
РС1211. 

The Sharp PC1211 Is а remarkable com- 
puter for its size, but it does have one 
major disadvantage — a mere 1424 bytes 
of memory. However, with careful pro- 
gramming this can be overcome. 

It is important to use variables efficiently 
to store data for programs as this will 
reduce the number of variables required, 
and often the length of the program. Each 
variable can store up to ten digits plus an 
exponent and signs. Therefore, if five 
two-digit numbers need to be stored they 
can be held in one variable as a decimal 
fraction. The routine needed to store this 
information is: 

A(X) = Alx) E -m^ yea. (nb Е = exponent symbol) 

Where A(x) is the variable for storage, m 
is the number of digits (in this case two), у 
is the position within the variable, and a is 
the number to be stored (ту must not 
exceed 10), For example: 
10:A912:Y 52 A(0) 2 A(0) 4 E-2^ Y&A 

Conversely, the following routine will 
extract the data and produce the result in 
А 
A=INT (Em yeA(x):A=A~EmsINT Е-тА 
eg 
10A-INT (E27 Y«A(30)) A-A- E2«INT Е-2А 

Storing the data as a decimal fraction 
often makes handling easier, although 
there are exceptions. Also, it is sometimes 
advantageous to store a commonly used 
number as the integer part of the variable 
— especially if it is handled differently to 
the data stored in the fractional part. It will 
therefore be easier to access by using the 
Int function. 

One other way of saving time is to use 
one of the variables W-Z as the control 
variable in a Рог... Next loop. This will 
reduce the time taken for the loop to be 
performed by 0.05 seconds per iteration. 
The reason for this is that these four 
variables are stored in the same memory 
chip as the For... Next stack and are 
therefore slightly quicker to access. 

On a similar note, 2-М Is about 0,02 
seconds faster than А-М, and M=A is 
about 0.02 seconds faster than It 
therefore pays to have the higher variable 
оп the left of an assignment, and the lower 
variable on the right. This does not apply to 
variables above Z, which seem to take 
longer. 








Sharp's РС1211 


As space is so precious on the PC1211, 
it is essential to ensure that each line of 
program does not require more steps than 
are necessary. 

The first way in which this can be 
achieved is by using the key words effi- 
ciently. Key words are stored as one step 
each, irrespective of their length. It there- 
fore may be advantageous to use them as 
prompts for Input statements or in Print 
statements. 

Ме may decide on the prompt 
ЛОЛМРОТ "ENTER А LETTER",X$ 

This will occupy 23 steps (two for the 
line number, one for the Input statement, 
19 for the other characters, and one for the 
Enter key). If we replace the word Enter by 
the key word Input we reduce the number 
of steps by five. To do this key in: 

10 INPUT INPUT — 'ENTER 

Then, insert an inverted comma before 
the second Input and complete the line. Аз 
ап added bonus, the space is automatical- 
ly inserted after Input. Опе word of warn- 
ing — do not try to enter too many words 
as unexpected results may occur: 

10 INPUT INPUT A LETTER" $ 
produces 
101МРОТ INPUT ALET TER’.XS 

Some key words can be omitted. Then is 
totally superfluous and the Rem command 
does not work very well as the comment 
must be enclosed by inverted commas if 
spaces are required within, Letcan also be 
omitted in all circumstances bar one. The 
only occasion when it is required is after a 
numerical test іп an If statement: 
ЛЕ A=SLET C=12 

Ви пое: 
101 A$="YES"B=2 
is a valid statement, despite the descrip- 
tion given in the manual for the /f state- 
ment. 


the secret is to use variables efficiently. 


Other ways of saving space may seem a 
little unnecessary, but they may make all 
the difference on a long program. Lines 
should be as long as possible, as line 
numbers are stored in two steps, plus one. 
for the Enter key at the end of the line, 
whereas the separating colon will occupy 
only one step. 

Logic statements are particularly useful 
in saving space. These take the value 1 if 
true, and 0 if , and can be used to 
reduce the need for complicated If state- 
ments which have the disadvantage that 
the next statement will need to be on the 
following line. They can also save time 
when assigning values to variables, 

An example would be when directions 
have to be entered during a game. The 
numerical keyboard can be used to repre- 
sent the directions by using 5 as the base 
position, and the other keys 10 represent 
moves in relation to it. Thus 8 will be up ог. 
north, 6 right or east, and so on around the 
keyboard. 

И the variable D is used to enter the 
direction, the following can be used to 
assign the changes in the co-ordinates to 
variables X and Y: 
X=(0=6)-(0=4)'¥=(0=8)-(0=1) 


Logic statements can also be used to 
perform the same functions as On .., 
Goto and Оп... Gosub in standard Basic, 
Standard ON X GOTO 190,150,290 
РС1211 GOTO 150-50*(Х=1)+89*(Х=3). 
Space can also be saved by utilising the 
fact that pressing Enter alone in an Input 
statement, will automatically send the 








computer to the next line. This saves the | 


need for an if statement, for example by 
entering Y for yes and Enter for no. 
Defined keys can also be used in a similar 
way to transfer control to other parts of the 
program. 
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Learn to eat 
as much 
as you can 


| Sam Goodwin presents some 
machine code tips and a 
new game called snake. 


Although lower case lettering often im- 
proves programs, it can also lead to 
| trouble. Some programs will act on the 
upper case letter А being pressed, but they 
will по! recognise lower case а as being 
the same. To avoid this problem on the ZX 
Spectrum you can either test both condi- 
tions: i 

100 LET IS=INKEYS 





ае THEN 
ог switch on the CAPS LOCK in the 
program. 

100 РОКЕ 23658,8 . REM CAPS LOCK ON 


110 IF INKEYS- "A" THEN 
РОКЕ 22658,0 wil switch CAPS LOCK OFF. 

‘The one graphics command | miss is а 
Plot 23,45 To 67,89. To do this on the 
Spectrum you always need to know where 
the end point is in relation to the starting 
point. This is because the command used 
for drawing lines (Draw) will act from the 
last recorded point (The above instruction 
would be entered as PLOT 23,45 : DRAW 
4444.) 

The following program sketches a fine 
system of spirals by subtracting the pre- 
vious plot position from the new one so 
lines can be joined as absolute co- 
ordinates, 

19 LET Х-22677; LET Ү-23678 

20 PLOT 128,88 

30 FOR T-0 TO 377 

40 LET R= SIN (T+ 34) 

50 DRAW SIN T«R«80. 128-РЕЕК X. 

COS Тебаво+ 88-PEEK Y 

60 NEXT T 

Machine Code 

Ali the registers can be used except for the 
HL pair. If you are going to change their 
contents during the program it is wise to 
restore their original contents before re- 
‘turning to basic. 

For machine code that requires critical 
timing, such as printer output and sound 
elfects, it may be necessary to disable the 
clock and keyboard scans. This is done 
with the DI instruction (Disable interrupt, 
code 243). The keyboard scan must be 
Enabled, code 251, before returning, 
otherwise the system will hang when a 
Keyboard input is required. 

This feature could be used to protect 
programs from being copied, as disabling 
the break key would make it impossible to 
stop the program without switching the 
computer off. 

















Instructions can be stored in the user 
definable graphics memory area. This 
would allow the program to be retained, 
even after the New command. 

Тһе following machine code program 
does а smooth horizontal scroll from right 
to left along the middle of the screen; 

ла BC,window size 

^d HL lowest point 
a HU 

dec HL 

d 

dec C 

им = 

m 


The machine code could be entered in 


the following way: 


10 FOR A=USR "S" TO USR "О 
20 INPUT В 





information has been stored in an 
area that will remain unaffected by the 


NEW 


10 FOR А-0 TO 26 STEP 1 

20 PLOT 255 SIN A«30 80 USR. USR"S 
30 NEXT А 

40 CLS LIST ; UST 

50 LET A-USR USR "S 

60 GOTO 50 





The above program should produce a 
gently moving sine wave that glides across 
the screen, and then display the program 
rolling the middle section smoothly from 
right to left. 

The one bug | have found in the Spec- 
trum ів hardly worth worrying about. In 
fact, it could prove to be beneficial 

It appears that when a Control H (back 
space) is printed at the beginning of a line, 
the previous line loses one of its bytes. 
The idea of being able to edit а program 
while it is being Run offers tremendous 
potential, but somehow | do not think it was 
an intended feature. 

Finally, | have devised a game called 
Snake, You are a slowly growing snake, 
kept in a confined space. The object of the 
game is to eat as much of the food as 
possible, while avoiding the obstacles. 

When entering this program, it is impor- 
tant to type in line 50 with exactly 33 
spaces in the Print statement. The charac- 
ter printed in lines 186 and 230 is a user 
definable A. 
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Sound & vision 





=~ 
It’s all a question 
of values, ain’t it? 


This is a simple yet effective program for 
the BBC micro model B, to show the 
graphs of various equations, The equation 
is typed in the form Y=F(X). The computer 
then asks for what values of X you wish to 
equate Y with. 

If you press Return without entering any 
values, the program will default to plotting 
Over the whole range of -640 to +640. 
Note that the origin is in the centre of the 
screen. 

The computer will draw the axis in white, 
marking them in steps of 100. It will then 
draw the original equation in blue, then 
scale it up or down as appropriate and 
draw it again in yellow. 

However, funny things can happen if 
very large Y values are encountered, so try 
and keep the values sensible. 


Program notes 

Line 70 shifts the graphics origin from 0,0 
10 640,512Е in the middle of the screen, 
so that negative values of Y are plotted 
directly. 

Variable D is the scaling factor; after the 
first plot, M contains the largest value of Y, 
and D=512/M sets D to the required 
scaling value. Just in case you are not sure 
what the ‘EVAL’ in line 170 does, imagine 
that A$="'2eX” and X=2— the instruction 
Y=EVAL(AS) assigns the number 4 to Y. 

Gwynfor Jones 


Contribute! 


You can share your own 
favourite Sound or Vision 
Programs with other readers by 
sending lists with explanations 
to us at Popular Computing 
Weekly. 

WRITE TO: Sound & Vision, Popular 


Computing Weekly, Hobhouse Court, 19 
Whitcomb Street, London WC2 7НЕ. 








Graph plot 
by биутог Jones 


5 REMXXGRAPH PLOT ~ G.L.J JUNES2%x 
18 MODE? 
20 б=1'М=@!'С=1 
30 INPUT"Y="AS’ "FOR VALUES OF X FROM "8" "ТО "F 
40 IF 5-0 AND F=0 5--640!Ғзб40 
50 MODEL PRINT" Y="s AS 
68 У0019,1,4,0,0,0 
79 V0U29,128,2,0,2 
80 REMXXDRRH АХІ9ЖЖ 
90 MOVE-640, 0: DRRUG40, 0: MOVEO, -512' DRAWA, 512 
180 FOR L=-708T07@0STEP10@' MOVEL, -4 DRAWL , 4 NEXT 
110 FOR L»-600T0GDOSTEP 100: MOVE-4, L: DRRUA, L.: NEXT. 
120 ВЕМЖЖМАТН LOOPXX 
138 GCOLO,C 
140 Х=3 : MOVES, EVALC $*D 
150 FOR Хеб TO F STEP4 
160 IF Хед 6070210 
170 YeEVRLCRS XD. 
180 IF Ү265500 OR Ү(-65500 6070210 
190 IF YM May 
290 DRRUX,Y 
218 NEXT 
220 IF С=2 GeGET'RUN 
230 De512/M:Ce2:GOTO 130 
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‚| BUDDING MICRO STAR 
- NEEDS SCREEN TEST 


Tony Johar of Cambridge 
Road, Hounslow, Middlesex, 
writes: 


Т cannot decide which 
television or monitor to 
buy for my ZX Spectrum. I 
have been informed that it is 
to connect a colour 
‘monitor to the Spectrum using 
‘the existing port. Is this correct 
and does the Spectrum give out 
|a PAL signal? 

There are three types of 
‘Visual Display Unit that I am 
thinking of buying. The first is 
а Sony Trinitron television 
‘which is meant to be good for 
computers, The second is а 
Portatel Luxor 14in monitor, 
which is a cross between a 
television and a monitor, and 
has PAL and RGB inputs. I am 
told that it works better than 
an ordinary television because 
it does not rely on the internal 
modulator. 

Or, should 1 go the full swing 
and buy a proper monitor? 
But, I am not sure if 1 really 
need it since the Spectrum does 
nol give out the extremely high 
resolution graphics of the BBC 
computer. Will a proper moni- 
tor give me a significantly high- 
er quality to justify its purch- 
ase, bearing in mind that the 
Luxor can be used as a televi- 
sion as well? 

This is the sort of area 

where one can end up 
spending a lot of money for 
little appreciable gain. A ques- 
tion you must ask yourself is 
whether or not it is wise to 
spend £175 on a computer, 
and then £300 on a monitor? 
The Spectrum gives ош а PAL 
signal and is compatible with 
any PAL UHF colour, or 
black and white, set 

The Sony. Trinitron does 
make a reasonable monitor for 
computers, but there are other 
sets which are much better. No 
‘one can doubt the quality of 
television picture that the Tri- 
nitron produces, but if you are 
looking for a good VDU facil- 
ity as well then I would advise 
against buying it. 

Portatel were very helpful 
when I got in touch with them, 
| and though they bad not had а 



















Spectrum on a Luxor, they 
had had very good results on 
their Hitachi monitors, 

The Luxor has the advan- 
tage of being compatible not 
only with European PAL stan- 
dards but also the US NTSC 
specifications which make it 
very versatile, It can be used 
оп most of the popular home 
computers and Г am sure that 
it would enhance the Spec- 
trum. However, £300 is a lot of 
money to pay for a monitor. 

Опе alternative, if you are 
not sure about how much com- 
puting you are going to do in 
the future, is to buy a cheap 
secondhand colour set and 
find an electrician to take the 
various circuits that accept and 
amplify the broadcast sipnal. 
Replace the signal amplifier 
circuit, the tuner circuit, et al, 
with a fixed frequency oscilla- 
tor circuit, This would give 
you in effect a monitor, at a 
much lower price. 

However, one word of 
warning. This is an option that 
you can take only if you know 
а good electrician. It would be 
very easy for someone to 
bodge a job like this and leave 
you in a worse state than 
before. Allow at least £50-£75 
for the secondhand television 
and £20-£40 for the work. 


REMARKABLE HELP 
ю R HUMANS 





Dafydd Davies of Cynwyl 
Elfed, Dyfed, writes: 

Could you please clarify 

а point for me. A friend 
says that Rem statements are 
ignored by computers. If this is 
so, why are Rem statements 
used in programs? Also I am 
interested in buying а Vic30. 
Could you tell me if Vic20 
programs will Run on it? 


А Essentially your friend is 
right, a computer does 
not take any notice of a Rem 
statement, Rem is short for 
remark, and is there to help us 
poor humans through the com- 
plexities of programming. If 
used in a long program, they 
act as headings for particular 
routines within the program. 
For example, if you have writ- 
ten a Breakout type program 
you might have the statement 








Rem “SET UP WALL" at the 
start of the section that does 
just that, If, when you come to 
Run the program the wall does 
not work properly, then the 
Rem will help you find the 
section which is at fault, 

Аз to the question of the 
Vic20, and the Vic30 programs 
being compatible, until we 
actually get a machine we can- 
not be absolutely sure, It 
seems unlikely that the two 
will be directly compatible, 
because it is very improbable 
that the memory locations will 
be the same. 

Also, the Viclü has a re- 
duced version of Basic, with 
no Dim statements, As the 
Vic30 is a closer relation to the 
Viel than the Vic20, it is 
possible that it will have this 
reduced Basic as well. So, any 
program on the Vic20 which 
uses a statement that is not 
available on the Vic30 will not 
Run without some sort of 
modification. 


AVOID MAKING A 
BOOB WITH THE 
Mark Middleton of Cannon 
Hill Road, Coventry, writes: 

I have ordered a ВВС 

micro model B. After a 
delay of five months, I expect it 
to be here soon. My friend has 
Just bought a synthesizer, and 
we wondered whether or not 
we could connect them 
together. If so what port on the 
BBC should I use, and what 
sort of ribbon cable should 1 
buy? 

Also, I have had difficulty in 
getting Popular Computing 
Weekly in Coventry. Can you 
tell me where to get it, and are 
there any back issues avail- 


able? 

А You will by now have 
read in Popular Comput- 

ing Weekly about the delays in 

the model B, though the Beeb 

at last seem to be catching up 

оп the backlog. 

You do not say what sort of 
synthesizer your friend has, 
nor what sort of ИО ports it 
has. The only synthesizer I 
have had any experience of із 
the Roland C100 series. From 
what I can remember, all the 
ihternal patching on that was 
by means of Jack plugs and, 





Peek your problems to our address. lan Beardsmore will poke back an answer. 


apart from the speakers, exter- 
mal access was the same. This 
would mean that there was no 
directly compatible port on the 
BBC micro 

To my knowledge it would 
not be possible to directly link 
the two, The most likely port 
to use would be the RS 423, 
but I cannot see it being used 
without some sort of buffer 
hardware 

1 must ask why you want to 
connect your BBC micro to а 
synthesizer? The synthesizer 
should have all the features 
you need. By comparison a 
‘computer is а very poor music 
maker and T cannot see how it 
can add to the synthesized 
sounds, Cassettes can be ued 
to store the music in a normal 
audio fasion, while patch notes 
should be available 10 store 
the various configurations| 
used to create the sounds. 

‘There is a trap which, quite 
understandably, many people 
fall into. A computer is not a 
universal panacea that will do 
absolutely anything. Nor is 
there any real point in trying 
to do things with your compu- 
ter just because you happen to 
have the bits there. 

Ав for your problems in 
getting а copy of Popular 
Computing Weekly, 1 have 
passed your letter on to our 
distributors. In the last (ем 
weeks, now that we have be- 
come established, circulation 
has been increasing which has 
led to some local problems. 
Problems we are overcoming 
by stepping up production 

Back issues are available, 
except for issue two. If you 
write to us with а cheque or 
postal order for 50р per issue, 
we will be happy to send them 
to you, Mind you, the way to 
guarantee а regular copy is to 
place a regular order, or take 
ош a subscription, It is well 
worth it 




















STOP agonising over that 
nagging problem. Write to lan 
Beardsmore at Peek & poke 
for the answer. Letters should 
be as brief as possible and 
include full name and address, 
Write to Peek & poke, Popular 
Computing Weekly, Hobhouse 
Court, 19 Whitcomb Street, 
London WC2 7НЕ. 
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Is your number 
high or low? 


by Gordon Lee 

The use of logarithmic functions to find powers 
and roots has been seen to bring its own 
problems when used with If Then statements 
(PCW July 15 Puzzle). 

For a cube, the + can be replaced by two 
separate «s (е replace 3««3 by 3«3«3). Unfor- 
tunately, itis not always possible to avoid using 
logarithmic functions — for instance, in the case 
‘of Cube roots. If there is no easy way around the 
problem, then the conditons. of the Then 
‘statement must be changed. 

In theory, having found the cube root of our 
number, we can just test to see i! it is a whole. 
number (integer). In practice, we know that this. 
value may be a bit out, and we have no easy 
way of knowing if it is slightly too high or too low. 
If it is too high then: 

IF ABS(N-INT N)<0.000001 THEN 

will work. However, if М is slightly too low: 
PRINT INT (27 +» (79). 

gives а reading of 2. 

Allis not lost. Since we know that the value to 
be tested might be slightly under the integer, we 
add a small amount — eg 1Е-8. 

If һе value being tested was within this value 
‘of the integer, it will now equal or slightly exceed. 
that integer. This we can test as above. So the 
‘complete test necessary is: 

JF ABS(N-INTIN + 1E-8))<0.000001 THEN 

The amount added (1Е-8) should be more 
than the possible error induced by the system 
‘and less than the limit of accuracy expected for 
the test. 


Puzzle No. 16 
Professor Otto Hex, the well known mathemati- 















cian, recently moved house. 

In order to help him remember his new 
telephone number (he was rather absent- 
minded) he used the ages, in years, of his four 
offspring. 

To get the number he could elther add the 
cube of Susan's age to the cube of Billy's age or 
add the cube of Lucy's age to the cube of 
Ronnie's age. 

What was Otto's new number? (He lives па 
small village so the smallest possible solution is 
the correct one.) 

Rules 

Тһе winner of the puzzle willbe the reader who, 
In the opinion of Popular Computing Weekly, 
has submitted the best program. 

Entries should be marked clearly "PUZZLE". 

The closing date for the competition is Tues- 
day, August 17 





Solution to Puzzle No. 12 
The fourth and fifth lines of the poem tell us that 
this is a cryptarithm, in which numbers are 
substituted for letters 

‘As there are more than ten different letters in 





separately. Each name consists of three identi- 
cal letters and three di 
with the identical letter 
h case, This means that we need 
to find eight six-digit numbers which are perfect 
squares which, іп each case, have three identi- 
са! digits in the positions indicated by the letters 
found in each of the names. Also the remaining 
three digits must be different, 




















other names, 
the sting locations (NS(-8) in Lines 2010 80 
should be altered, 
19 FORN = 99010517 STEP -\ 
LET N$ = ТАЗ (N + N) 


о 0 ENS (1) OF NS (2) = NS (4) ORNS (2) 
= N$ (5) THEN GOTO 1 
50 IF NS (1) = NS (4) OR N$ (1) = № (5) OR № (4) 
N$ (5) THEN GOTO 100 

70 STOP 

109 NEXT N. ў 

ы posible Kee D sal свет 
беде зити = өті Dives sled 
9082; 





9602. 
The largest ol those і 944784 so Beedle did 
t 


Winner of Puzzie 12 
The winner is: lan Turtle, St John's Road, 
South Humberside, who 





Across: 4 Robin, 7 Spartan, 8 Screen, 10 
ЖЫК Алу 13 Athlete, 14 Xmen, 15 Clark, 
16 Unborn, 20 Captain, 21 Angel. 

Down: 1 , 2 Ironman, 3 Dan, 5 Orc, 6 
ire, 8 Super, 9 Epidermis, 11 Chain, 12 Repleto, 
17 Bun, 18 Roe, 19 Man. 


Winner of Crossword 12 
The winner is: R. Filleul, Nunthorpe Road, York, 
who receives £10. 
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benefits to you. 


We guarantee 
we will match that price. 
You will see we quote our 


your bill but also making our prices 
"ease payment we accept Barclaycard and Access as well as о 


ot popular home computers. 
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‘should point out that although not every 
iny difficulty 


quickly from our central warehouse. И you hav 
(0727) 66646. 
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(ovt be beaten on price and ‘know-how: We сап make this claim 
vat we select and buy at the best prices and then can pass on the 
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ur own Spectrum Charge Card. 


can pass on to you. 
Service Centres will insure that should your 
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FULLER FD SYSTEM £39.95 


Professional Keyboard & Case for Sinclair ZX81 





KEYBOARD LAYOUT: 


The ZX8ifits inside. 

The tough ABS injection moulded 
plastic case measures 8" x 14" x 21" 
and hooks up to your ZX printed 
Circuit board in minutes. Notechnical 
know how or soldering is required 


All the Sinclair ZX81 keys are duplicated on our layout, with extra shift and new 
line keys. The professional momentary action key switches have a guaranteed 
life of 10* operations. The unit is fully built tested and comes complete with a 


money back guarantee. 





INSTALLATION 
Simply unscrew the ZX printed circuit board from 
its case and screw it into the FD Case 




















MOTHERBOARD: 

We also manufacture a mother board which allows 
expansion to the ZX memory and 1/0 facilities 
WITHIN the case, as well as our power supply unit 
and reset switch 























AD ERE Price Qty Amount 
Fuller FD System 42 Keyboard & case 39.95 
FD System Motherboard 15.95 
ЕО 16K. Memory Module 29.95 
FD 64K. Memory Module 78.95 
FD PSU 9 Volts at 2 amp. 12.95 
FD Shipping and Handling 2.50 











Mail to FULLER MICRO SYSTEMS, 


The ZX Centre, Sweeting Street, Liverpool 2. England, U.K. 


Name ..... 
Address 
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